Experimental Section a) General Experimental
Chemicals and solvents were purchased from Sigma Aldrich, Alfa Aesar, Strem Chemicals or TCI.
Solvents were dried and purified using a PureSolv MD 7 (from Innovative Technology) or MB SPS 800 (from MBraun). All phenol and amine substrates were purified prior to use: liquids were distilled using a Hickman apparatus immediately prior to use and solids were recrystallized. N,N'-di-tertbutylethylenedimaine (DBED) was distilled over CaH 2 under N 2 . [Cu (MeCN) 4 ]PF 6 was purchased from Sigma Aldrich or Strem. Unless otherwise noted, reactions were performed in flame-dried glassware under a positive pressure of N 2 using standard synthetic organic, inert atmosphere techniques. All oxidation reactions were set-up in flame-dried, 25 mL Radley tubes with a Teflon-coated stir bar under a nitrogen atmosphere (Praxair, N 2 pre-purified). The reaction vessels were then connected to a cylinder of O 2 (Praxair), purged three times with O 2 and then pressurized to +1.0 atm (see experimental section for details).
Proton and carbon nuclear magnetic resonance ( 1 H NMR and 13 C NMR) spectra were acquired using
Varian Inova 400 MHz, Varian Mercury 300 MHz spectrometers, Bruker 400 MHz, and Bruker 500 MHz.
Chemical shifts (δ) are reported in parts per million (ppm) and are calibrated to the residual solvent peak.
Coupling constants (J) are reported in Hz. Multiplicities are reported using the following abbreviations: s = singlet; d = doublet; t = triplet; q = quartet; m = multiplet (range of multiplet was given). Carbon nuclear magnetic resonance ( 13 C NMR) spectra were acquired using Varian Inova 100 MHz, Bruker 125
MHz and Varian Mercury 75 MHz spectrometers. Chemical shifts (δ) are reported in parts per million (ppm) and are calibrated to the residual solvent peak.
Analytical thin-layer chromatography was performed on pre-coated 250 µm layer thickness silica gel 60 F254 plates (EMD Chemicals Inc. 8, 145.6, 133.5, 127.1, 117.4, 113.1, S4 112.3, 107.1, 97.8, 43.4, 37.2, 35.8, 34.9, 34.3, 31.9, 29.8, 29.2, 28.0 155.3, 147.5, 142.2, 141.4, 136.9, 136.3, 134.8, 128.7, 128.6, 127.8, 127.5, 127.4, 126.9, 126.0, 119.9, 118.0, 114.8, 108.8, 98.6, 37.4, 34.4, 29.9, 28 Representative Procedure: 2 A 100 mL pressure vessel, equipped with a Teflon-coated stir bar was charged with S1 (168.28 mg, 1.0 mmol, 1.0 equiv) and dry acetone (20 mL) and NaOMe (54.02 mg, 2.0 mmol, 2.0 equiv) was added, and the reaction mixture was heated to 90 °C, and was vigorously stirred for 3 days. The reaction mixture was then cooled to room temperature, quenched by the addition of NaHSO 4 (10 mL, 20% by weight aqueous solution), and concentrated in vacuo. The reaction mixture was diluted with CH 2 Cl 2 (50 mL), and the phases were then separated and the aqueous phase was extracted with CH 2 Cl 2 (3 x 50 mL). The combined organic fractions were then dried over MgSO 4 , filtered and concentrated in vacuo to afford a solid crude residue. Then, the resulting solid was placed in a flame-dried 25 mL Radley tube, equipped with a Teflon-coated stir bar. Then, Pd II salt, p-TsOH, 2-(N,N-S6 dimethylamino)pyridine and DMSO (6 mL) were added (refer to Table S1 for equivalence and amounts).
The reaction vessel was capped, pressurized with O 2 (1 atm) and heated to specified temperature and time. The reaction mixture was depressurized, cooled to room temperature and diluted with distilled H 2 O (30 mL) and CH 2 Cl 2 (50 mL). The phases were then separated and the aqueous phase was extracted with CH 2 Cl 2 (3 x 50 mL). The combined organic fractions were then dried over MgSO 4 , filtered and concentrated in vacuo to afford a crude residue, which was analyzed directly by 1 H NMR. with a loose fitting polyethylene stopper (to allow the evolved HCl gas to escape). The mixture was stirred for an additional 15 min at -40 °C after which the temperature was rapidly raised to -10 °C (ethylene glycol/dry ice). The reaction mixture was stirred for 2 h at -10 °C then poured into a mixture of 800 g of ice and 800 ml of water and vigorously stirred for 25 min. Using a 2 L separatory funnel, the organic layer was separated off, washed with water three times, dried with MgSO 4 , and filtered. The excess tert-butyl chloride was removed under vacuum using a rotary evaporator and the residue was heated a further 30 min at 60 °C under vacuum. The product was poured while hot into a recrystallization dish, 150 ml of hot methanol was added, and the mixture was allowed to come to a boil using a hotplate.
The dish was then cooled to 2 °C in an ice/water mixture and white crystals of the title compound were filtered, washed with minimum amount of cold methanol, and dried under vacuum. Yield: 29.8 g (61%). 
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1-bromo-3,5-di-tert-butylbenzene
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A dry, argon-flushed, 3-necked, 250 mL round-bottom flask was equipped with a condenser fitted with a nitrogen gas inlet adapter, a thermometer, an addition funnel, and a Teflon-coated magnetic stir bar. 1,3,5-tri-tert-butyIbenzene (15.0 g, 61 mmol, 1.0 equiv) was added to 42 mL of dichloromethane under N 2 with stirring and cooled to 0 °C. Using an argon-flushed syringe, 1.0 mL (7.8 mmol, 0.13 equiv) of SbCl 5 was added. Liquid bromine (4.94 mL, 96.0 mmol, 1.6 equiv) was added to 20 mL CH 2 Cl 2 and placed into the addition funnel. The whole apparatus was wrapped in aluminum foil and placed in the dark. The Br 2 solution was added over 2 hours (approx. 1 drop per 2 sec). The solution was stirred for an additional 3 hours at 0 °C and then poured into a mixture of 800 g ice and 800 mL water. The solution was stirred for 15 min and approx. 100 mL of 5 M aqueous NaOH solution was added with stirring until alkaline (pH = 8-9). Using a 2 L separatory funnel, the organic layer was extracted 3 times with CH 2 Cl 2 . The combined organic layers were then washed sequentially with water, saturated aqueous Na 2 S 2 O 3 solution, water, brine, and then dried with MgSO 4 . The product was concentrated using the rotary evaporator and then placed under vacuum for several hours to dryness. The crude product was placed into a recrystallization dish, 30 mL of hot ethanol was added, and the mixture was allowed to come to a boil using a hotplate.
The dish was then cooled to RT and the solid mass filtered, washed 3 times with a minimum quantity of cold ethanol, and then dried under vacuum, giving 11.1 g (68%) of 1-bromo-3,5-di-tert-butylbenzene. N′-bis(4-hydroxyl-2,6-dimethylphenyl) oxalamide (BHMPO) (L5, 6.6 mg, 0.02 mmol) were placed into a Schlenk tube (25 mL) with a Teflon-coated magnetic stir bar. The reaction vessel was evacuated and backfilled with argon three times, then DMSO (3.2 mL) and degassed water (0.8 ml) were added under a positive argon pressure. The reaction mixture was heated at 80 °C for 24 h under vigorous stirring. After the allotted time, it was noted that the starting phenol had deposited at the top of the reaction vessel as white solids. The cooled solution was acidified with 2 N HCl, then diluted with ethyl acetate (20 mL) and washed with brine (20 mL). The organic phase was dried over Na 2 SO 4 and concentrated in vacuo to obtain the crude reaction mixture. The expected product was not detected when TLC of the crude reaction mixture was performed. with EtOAc (3 × 10 mL). The combined organic layers were washed with brine (2 × 10 mL), dried over MgSO 4, and concentrated in vacuo to obtain the crude reaction mixture. The expected product was not detected when TLC of the crude reaction mixture was performed. Table S2 , entry 3
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A 10 mL Schlenk tube equipped with a Teflon-coated magnetic stir bar was charged with CuI (19 mg, 0.1 mmol), KOH (336 mg, 6 mmol), PEG-400 (2.4 mL), H 2 O (0.6 mL) and 8 (1.0 mmol). The tube was evacuated twice and backfilled with nitrogen and the tube was sealed and put into a preheated oil bath at 120 °C under a positive pressure of nitrogen. The reaction was stirred vigorously for 8 hours, and after the allotted time, it was noted that the starting phenol had deposited at the top of the reaction vessel as white solids. The resulting solution was cooled to r.t.. HCl (1 N, 2 ml) was added to acidify the solution (pH 2-3) and the solution was extracted with ethyl acetate (3 x 10 mL). The combined organic phases were concentrated, dried over MgSO 4 , and concentrated in vacuo to obtain the crude reaction mixture. The expected product was not detected when TLC of the crude reaction mixture was performed. A 25 mL Schlenk tube equipped with a Teflon-coated magnetic stir bar was charged with Cu 2 O (3.6 mg, 2.5 mol%), 4,7-dihydroxy-1,10-phenanthroline (L, 10.6 mg, 5 mol%) and 8 (134.6 mg, 0.5 mmol). The tube was evacuated and back-filled with nitrogen three times. 55% aqueous solution of TBAOH (2 mmol, 1 mL) was added under a stream of nitrogen and the tube was sealed and stirred in a preheated oil bath at 110 °C. After 24 h, it was noted that the starting phenol had deposited at the top of the reaction vessel as white solids. The mixture was cooled to ambient temperature, carefully acidified with dilute aqueous HCl, and extracted with ethyl acetate (3 × 10 mL). The combined organic phase was dried over Na 2 SO 4 and the 
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solvent was removed in vacuo to obtain the crude reaction mixture. Only trace amounts (< 10%) of the expected product were detected when TLC of the crude reaction mixture was performed. copper powder (0.137 g, 2.15 mmol, 0.20 equiv), and NaOH (2.87 g, 71.77 mmol, 6.67 equiv) in 28.7 mL of water was heated in an autoclave with stirring for 36 hours at 275 °C. After complete cooling, the contents were washed out with small portions of diethyl ether and water. The solids were filtered off by suction and the filtrate transferred to a separatory funnel. The organic and aqueous layers were separated and retained in separate labeled flasks. The aqueous layer was extracted 3 times with Et 2 O. The ether extracts were then combined and added to the original organic layer. The combined organic phase was then extracted 3 times with a saturated methanolic KOH solution. The alkaline methanol layers were combined and added to the original aqueous layer. The methanol was subsequently removed from the combined solution using a rotary evaporator and heating to 65 °C. The aqueous solution was carefully acidified to pH 2-3 using concentrated hydrochloric acid and allowed to cool to RT. The precipitated solids were collected and dried, yielding 1.60 g (74%) of crude 3,5-di-tert-butylphenol crystals.
Purification can be accomplished either through distillation or recrystallization from hexanes or 0.329, -0.312 Figure S3 . ORTEP of 3 at 50% ellipsoid probability showing the three independent molecules and the hydrogen bond network. Hydrogen atoms were omitted for clarity. i: 1+x,y,z; ii: 2.5-x,y,0.5-z; iii: 1. 
